India, despite the rapid transition in its economy, is still predominantly an agrarian country . Globally, pollinator limitation has emerged as a potential risk to crop production and socio-economic stability too 4, 9, 10, 11, 12 . In addition recent meta-analysis has shown that agricultural production in the developing world is becoming more pollinator dependent, as the area of land cultivated with pollinator-dependent crops has increased by 40% from 1961 to 2006
cucumber, tomatoes apart from potatoes, onions etc. Yield of the majority of these commodities is optimized by the activity of pollinating insects as approximately 70% of the tropical vegetable crop species produced are dependent on the activity of insect pollinators 3, 4 . This underpins the 7.53 million tonnes of vegetables grown in India representing 13.4 % of global production 5 a sizeable proportion of which is pollinator dependent.
The high productivity of field vegetables is reliant on intensive agri-chemical dependent production 6 . . Negative impacts of pesticides and landuse change on beneficial (non-target) organisms such as pollinating insects have recently been highlighted 4, 8, 12 . Globally, pollinator limitation has emerged as a potential risk to crop production and socio-economic stability too 4, 9, 10, 11, 12 . In addition recent meta-analysis has shown that agricultural production in the developing world is becoming more pollinator dependent, as the area of land cultivated with pollinator-dependent crops has increased by 40% from 1961 to 2006 13 . Although the same study showed that there was no decline in relative yield growth rate in pollinator dependent crops globally-meaning there is no evidence for pollinator limitation 13 . also it did show a declining yield growth rate for crops with high pollinator dependence in the developing world.
Considering the fact that there are indications of differing pollinator decline impacts between developing and developed world, the same requires closer scrutiny for a developing country like India which has undergone over four decades of pesticide dependent agricultural intensification and is also undergoing fast change in land use due to urbanization and industrialization 7 . Taking the methodology adopted by Aizen et al 13 (that inferred pollinator limitation from analysis of long term yield data), we further looked at long term changes in relative yields of vegetable crops that has high level of pollinator dependency.
We assessed pollinator-dependent vegetable production in India using 45 years ' (1963-2008) FAO data 14 , the first ever such assessment done for any country. We took into account index of crop dependence on pollination 13 (DI) while analyzing for pollinator limitation (declining relative yield growth rate) and pollinator dependency (increasing area under pollinator dependent crops) . We premised that declining yield growth rate of pollinator dependent crops would be indicative of pollinator limitation 12 and declining area under pollinator dependent crops would indicate de-motivation for farmers to grow pollinator dependent crops.
We have also assessed the economic value of insect pollination (EVIP) and Consumer Surplus Loss (CSL) from pollinator decline for India using DI.
The % change of average relative yield for pollinator dependent crops (∆ Yield) between 1963 and subsequent years (using 1963 as the reference year) continued to increase until 1993, after which it started to plateau (Fig. 1) . The same trend is even more apparent for crops with high DI (cucumbers and pumpkins) (Fig. 1) . This decline in relative yield change rate contrasts with temporal ∆ Yield patterns for pollinator independent crops, for which ∆ Yield continued to increase during the entire period (1963 -2008) (Fig. 1) . There was significant difference in the average relative yield growth rate of pollinator-dependent and pollinator-independent crops ) but in the subsequent year there was no growth in cultivation area at all. In contrast, the cultivation area of pollinator-independent crops has continued to increase over the same period (Fig. 2) .
The economic value of the 6 most commonly cultivated pollinator dependent crop species grown in India was US $ 3720 million ( Table 1 ). The total EVIP (Economic Valuation of Insect Pollination) of these 6 crops was calculated as US $ 726 million. EVIP for moderate to high DI (0.25 -0.95) vegetables, e.g., (brinjal, cucumbers, pumpkin, squash and gourds) account for over 80% of this. This highlights the extreme level of socio-economic dependence of Indian agricultural systems on pollination. Furthermore, the residual value can be 26% greater if CSL (Consumer Surplus Loss) is taken into account, which was calculated as $ (US) 1274 million at (± 20 % price elasticity ( Table 1) .
The above analysis prompts an urgent enumeration of the extent of natural pollinator loss in India and its impact on different pollinator dependent crop systems across various agroecological regions of the country. It is possible that the impact would vary across various landscape scales and in different agro-ecological situations and a coordinated exercise towards such estimations would be essential.
Methods Summary:
The economic value of insect pollination (EVIP) index (Gallai et 
